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A b s t r a c t 
The floral nectaries of 3 varieties and 45 species of 26 genera of the family Papilionaceae 
were investigated. On the basis of results the following statements were made : 1. The species 
investigated can be ranged into 8 groups on the basis of the external morphology and anatomy 
of their nectaries. 2. It is possible to arrange the nectaries in a morphogenetical order according 
to their external appearances, whereby conclusions can be drawn concerning the phylogeny of 
the species of Papilionaceae. 3. The most ancient species (10 species) do not have floral nectaries, 
whereas those at higher stages of phylogenetic development (17 species) do. The species with 
automorphic floral nectary represent the highest stage of evolution (21 species). Even of them, 
those with zygomorphic and differentiated nectaria are regarded as the most developed ones, 
i.e. the youngest species. It was also possible to differentiate 6 subgroups within this latter type. 
It is likely that several forms of transition exist among the types listed. 4. The secretion of nec-
taries with greater gland volume have a higher sugar value. There is a linear correlation between 
the two. 
I n t r o d u c t i o n 
S e v e r a l r e p o r t s a p p e a r e d in t h e las t d e c a d e s in s o n n e c t i o n w i t h t h e s t r u c t u r e 
a n d p r o d u c t i o n o f floral n e c t a r i e s . O f t h e m , h o w e v e r , o n l y a f e w (VELENOVSKY, 1910; 
B R O W N , 1 9 3 8 ; G U L Y Á S . 1 9 6 8 ; F A H N , 1 9 5 1 ; G O V I L , 1 9 7 5 ; T A C I N A , 1 9 7 8 ) c a n b e s a i d 
t o c o n t a i n v a l u a b l e i n f o r m a t i o n o n t h e a p i c u l t u r a l v a l u e , s t a g e o f d e v e l o p m e n t o f t h e 
s p e c i e s o f a p l a n t f a m i l y a s e s t a b l i s h e d o n t h e bas i s o f t h e m e a s u r e m e n t s a n d s t r u c t u r e 
o f s u g a r y fluid-secreting g l a n d s . In t he ca se o f s o m e f ami l i e s ( R a n u n c u l a c e a e , 
R o s a c e a e , M a l v a c e a e ) t h e o c c u r r e n c e a n d d ive r s i t y in s h a p e o f t h e nec t a r i e s o f t h e i r 
spec ies c a n b e o f t a x o n o m i c a l p h y l o g e n e t i c a l i m p o r t a n c e (SCHWEIDLER, 1930 ; 
G R E G O R Y , 1 9 1 5 ; J A N D A , 1 9 3 7 ; N O R R I S , 1 9 4 1 ; D A U M A N N , 1 9 3 0 , 1 9 3 1 ; B R O W N , 1 9 3 8 ; 
WERT, 1941) . BROWN (1938) c l a i m s t h a t spec ies w i t h d i s c u s - t y p e nec t a r i e s a r e 
p h y l o g e n e t i c a l l y r e l a t e d t o o n e a n o t h e r . A c c o r d i n g t o h i m E r i c a l e s - P a l e m o n i a l e s -
B o r a g i n a l e s - S o l a n a l e s - P e r s o n a l e s - L a m i n a l e s f o r m s a l ine o f r e l a t i o n s h i p , a n d t h a t 
a s i m i l a r r e l a t i o n s h i p ex i s t s b e t w e e n spec ies w i t h r i n g - s h a p e d n e c t a r y a t t h e ba se o f 
t h e i r filaments ( C a r y o p h y l l a l e s - P o l y g o n a l e s - C h e n o p o d i a l e s ) . VELENOVSKY (1910) 
r a n g e d t h e s p e c i e s o f C r u c i f e r a e i n t o s u b g r o u p s o n t h e bas i s o f o c c u r r e n c e a n d 
n u m b e r o f floral n e c t a r i e s . GULYÁS (1968) se t u p a m o r p h o g e n e t i c a l o r d e r o f succes -
s i o n w i t h i n t h e f a m i l y L a b i a t a e . 
T h e c u l t i v a t i o n o f s u c h v a r i a t i e s a n d t y p e s o f o u r c u l t u r e p l a n t s , w h i c h p r o d u c e 
n e c t a r y in g r e a t e s t a m o u n t a n d o f h i g h e r s u g a r c o n t e n t w o u l d f a v o u r a b l y i n f l u e n c e 
t h e h o n e y p r o d u c t i o n o f b e e s a n d i n c r e a s e t he c r o p b e c a u s e o f in fa l l ib le p o l l i n a t i o n . 
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T h u s , in t h e k n o w l e d g e o f e x p e r i m e n t a l r e su l t s w e a r e n o w in t h e p o s i t i o n t o f o r e t e l 
t h e n e c t a r p r o d u c t i o n o f a flower — u n d e r o p t i m a l e x t e r n a l c o n d i t i o n s — if w e 
k n o w t h e s i ze a n d s t r u c t u r e o f i ts n e c t a r y . In t h i s s e n s e , t h e k n o w l e d g e o f t h e m o r -
p h o l o g y a n d a n a t o m y o f n e c t a r i e s is o f g r e a t s i g n i f i c a n c e f r o m e c o n o m i c a l v i e w -
p o i n t . A t t h e s a m e t i m e , i n v e s t i g a t i o n s o f t h i s k i n d h a v e a l s o p r o v i d e d m a n y n e w 
a n d u s e f u l t a x o n o m i c a l p h y l o g e n e t i c a l , e tc . d a t a f o r b o t a n y . T h e o b j e c t i v e o f t h i s l 
s t u d y w a s t o d e m o n s t r a t e t h e a p i c u l t u r a l l y m o s t v a l u a b l e t y p e s o f n e c t a r i e s a n d 
t h e i r s t r u c t u r e o f t h o s e spec ies o f t he e c o n o m i c a l l y a l s o ve ry i m p o r t a n t P a p i l i o n a c e a c e 
( c o m p r i s i n g a b o u t 10 0 0 0 spec ies ) , w h i c h a r e m o s t w o r t h c o n s i d e r a t i o n in o u r c o u n t r y . 
M a t e r i a l and M e t h o d s 
For the solution of the above mentioned problems the following 3 varieties, 45 species 


























Sophora japónica L. 
Lupinus albus L. 
Genista tinctoria L. 
Laburnum anagyroides MEDIC. 
Cytisus albus HACQ. 
Cytisus ciUatus WAHLB. 
Cytisus hirsutus L. ssp. leucotrichus (SCHUR) A. et G. 
Ononis spinosa L. 
Medicago falca ta L. 
Medicago sativa L. 
Medicago minima L. DESR. 
Me I i lot us officinalis L. 
Trifolium hybridum L. 
Trifolium incarnatum L. 
Trifolium pratense L. 
Trifolium repens L. 
Trifolium campestre SCREB. 
Trifolium aureum POLLICH. 
Anthyllis vulneraria L. 
Tetragonolobus maritimus (L.) ROTH ssp. siliquosus (L.) MURB. 
Lotus corniculatus L. 
Amorpha fruticosa L. 
Galega officinalis L. 
Robinia hispida L. 
Wistaria sinensis (SIMS) DC. 
Colutea arborescens L. 
Lespedeza bicolor TURCZ. 
Desmodium canadense (L.) DC. 
Caragana arborescens LAM. 
Caragana frutex C. KOCH. 
Astragalus glycyphyllus L. 
Glycyrrhiza echinata L. 
Coronilla varia L. 
Onobrychis viciaefolia SCOP. 
Vicia fab a L. 
Vicia cracca L. 
Vicia sativa L. 
Lens culinaris MEDIC. 
Lathyrus tube ros us L. 
Lathyrus hyrsutus L. 
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Lathyrus aphaca L. 
Lathyrus odoratus L. 
25. Pisum Pisum sativum L. 
26. Phaseolus Phaseolus coccineus L. 
Phaseoius multiftorus LAM. 
Phaseolus vulgaris L. var. communis "Sulphur" 
Phaseolus vulgaris L. var. nanus "Aranka" 
Phaseolus vulgaris L. var. communis 'Juliska' 
The floral neciaries of the above species were investigated concerning their places of occur-
rence, types and structure. In the course of that, correlation was sought between the measure-
ments of the gland and nectar production in 18 cases. These studies were performed in ihe 
Botanical Garden of the Botanical Department of Attila József University. Szeged in the maximal 
floral season of species. Before the analysis of the sugary fluids, the flowers were covered with 
a 2 mm mesh-size net for 24 h. then the nectar was collected by means of thinner of thicker 
glass capillaries conform to the size of the flowers at 7.00 a .m. (DEMIANOWICZ and HLYM. 1960). 
Nectars of 200 flowers were weighed in the case of each species. The amount of nectar was 
determined by means of analytical resp. torsion balance, its dry matter content by using an Abbé 
refractometer and the sugar value of nectar on the basis of the following equat ion: 
N 
S = _ Dm% 
100 
where S = s u g a r value, Ar = amount of nectar in mg produced in one flower during 24 hours. 
D m % = dry matter. 
The plant species investigated grew on ameliorated silty clay soil. Macroclimatic data 
during the period of investigation were recorded by the meteorological apparatuses of the Bota-
nical Garden (relative atmospheric moisture content, temperature). 
It did not belong to the scope of these studies to seek correlation between climatic changes 
and nectare production. The nectar yields of plants grown in similar situations and the sugar 
values of them were related only to their gland volumes. Values for gland volume were calculated 
by approximation to the most corresponding geometrical fo rm. In the case of nectaries with 
a more complicate structure, the volume was approximated by division into several subforms. 
To make the calculation of the necessary measurements more easy, the corresponding sections of 
10 glands of each species were projected on a squared plotting paper. The data were converted 
to mm1 . The correlation between calculated gland volume and sugar value was established by 
two-variable linear regression analysis (SVÁB, 1973). These examinations pertain only to the 
aforementioned 13 species of the following genera: Colutea. Sophora, Caragana. Vicia, Lotus 
Meliotus, Onobrychis. Amorpha. Medicago and Trifolium. In the case of the other species and 
varieties only the structure was analysed. For the investigation of structural composition, 
the floral nectaries were fixed in ethanol, then kept in Strassburger-Flemming preservative 
(SÁRKÁNY and SZALAI, 1966) until their embedding in celloidin (KISSER. 1926; ROMEIS, 1948-
GULYÁS. 1968). From each nectary, 3200 longitudinal resp. transversal sections were made in 
the medial resp. transversal plane of section. For microscopic analysis the sections were double-
stained with haematoxylin eosin and covered with Canada balsam. 
Resul t s 
1. M o r p h o l o g y o f n e c t a r i e s ( e x t e r n a l m o r p h o l o g y ) 
In th i s p a p e r o n t h e n e c t a r i e s o f s o m e p a p i l l i o n a c e a n g e n e r a FREI (1955 ) m a k e s 
m e n t i o n o n l y o f g l a n d s o f e p i m o r p h i c type . GULYÁS a n d KINCSEK (1977) r a n g e d t h e 
f l o w e r s o f t h e v a r i o u s m e m b e r s o f P a p i l i o n a c e a e i n t o 3 g r o u p s : a = s p e c i e s w i t h 
flowers w i t h o u t n e c t a r y . b = t h o s e w i t h n e c t a r y o f e p i m o r p h i c t y p e . c = t h o s e 
h a v i n g a u t o m o r p h i c n e c t a r i e s . It h a s been t h e f u r t h e r e x t e n d i n g o f t h e s e s t u d i e s 
(KINCSEK, 1977), t h a t m a d e it p o s s i b l e f o r u s t o d i s c r i m i n a t e n o w 6 f o r m s o f a u t o -
m o r p h i c n e c t a r i e s ( P l a t e I) . T h u s , t he flowers o f p a p i l i o n a c e a n spec ies i n v e s t i g a t e d 
b y u s c a n b e r a n g e d i n t o 8 g r o u p s o n t h e bas i s o f t h e i r n e c t a r i e s : 
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1. In t h e flowers o f s p e c i e s b e l o n g i n g i n t o t h e first g r o u p t h e r e is n o n e c t a r y . 
T h e s e spec ies a r e : Coronilla varia L . , Cylisus albus H A C Q . , Galega officinalis L . , 
Genista tinctoria L . . Laburnum anagyroides M E D I C . , Ononisspinosa L . , Lupinus albus L . , 
Trifolium aureum P O L L I C H . , Tetragonolobus marilimus ( L . ) R O T H , s s p . siliquosus 
( L . ) M U R B . , Desmodium canadense ( L . ) D C . T h e s e t o g e t h e r m a k e 2 0 . 8 3 % o f t h e 
spec ies i n v e s t i g a t e d . 
2. N e c t a r y o f e p i m o r p h i c t y p e , l o c a t e d a r o u n d t h e b a s e of t h e g y n o e c i u m in 
t h e i n n e r s i d e o f t h e r e c e p t a c l e : Sophora japonica L . , Cylisus cilialus W A H L B . , 
Medicago falcata L., M. saliva L„ M. minima L., Trifolium hybridum L., Anthyllis 
vulneraria L., Lotus corniculatus L., Amorpha fruticosa L„ Colutea arborescens L., 
Caragana arborescens L A M . , C.frutex c . K O C H . , Glycyrrhiza echinala L . , Vicia/aba L . , 
Lens culinaris M E D I C . , Lalhyrus luberosus L . , Pi sum sativum L . T h e s e c o n s t i t u t e 
3 5 . 4 % o f t h e i n v e s t i g a t e d s p e c i e s . 
3 . O n e p a r t o f t h e n e c t a r y i s e p i m o r p h i c , t h e o t h e r p a r t l oca l i t ed o p p o s i t e 
t o t h e 10 f r e e s t a m e n s f o r m s a r i n g - l i k e p r o t r u s i o n : Trifolium campesire S C H R E B . , 
Astragalus glycyphyllus L., Lalhyrus odoratus L., L. hirsulus L. These make 8.3% 
of t h e i n v e s t i g a t e d spec i e s . 
4 . T h e n e c t a r y is flattened r i n g - s h a p e d , i .e. a u t o m o r p h i c . Cylisus hirsulus L. 
s sp . leucolrichus ( S C H U R ) A . e t G . , Melilotus officinalis L . , Lalhyrus aphaca L . T h e s e 
c o n s t i t u t e 6 . 2 % o f t h e i n v e s t i g a t e d spec ies . 
5 . N e c t a r y a u t o m o r p h i c , s u r r o u n d i n g r i n g - l i k e t h e ba se o f t h e o v a r y . 
Trifolium pralense L . , T. repens L . , T. incarnalum L . , Onobrychis viciaefolia S C O P . . 
Vicia cracca L. T h e s e c o n s t i t u t e 10.4% o f t h e i n v e s t i g a t e d species . 
6 . T h e n e c t a r y s u r r o u n d s p i p e - l i k e t h e b a s e o f t h e g y n o e c i u m . I t is a u t o -
m o r p h i c . R o b i n i a h i s p i d a L . , Wistaria sinensis ( S I M S ) D C . , Lespedeza bicolor 
TURCZ. T h e s e r e p r e s e n t 6 . 2 % o f t h e i n v e s t i g a t e d spec ies . 
Plate II. Phaseolus multiflorus LAM. (X17) 
Phaseolus vulgaris L. var. com. "Ju l i ska" (xl5) 
N = Nectary 
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Plate III. Phaseolus coccineus L. (x25) Robinia hispida L. (x8) N = Nectary 
7. T h e n e c t a r y is p ipe - l i ke , b u t o n t h e s i d e o f t h e f r e e s t a m e n s it is l o w e r , 
a u t o m o r p h i c . Phaseolus coccineus L., P. mulliflorus LAM.. P. vulgaris L. var. 
communis "Sulphur", P. vulgaris L. var. nanus, "Aranka". P. vulgaris L. var. communis 
" J u l i s k a " . 10.4% o f t h e i n v e s t i g a t e d spec ies b e l o n g t h e r e ( P l a t e I I . , I I I ) . 
8. T h e p a r t o f t h e r i n g - s h a p e d a u t o m o r p h i c n e c t a r i e s o p p o s i t e t o t h e 
t e n t h f r e e s t a m e n is t o n g u e - l i k e e l o n g a t e d . Vicia saliva L. T h i s c o n s t i t u t e s 2 . 0 % 
o f t h e i n v e s t i g a t e spec i e s . 
T h e r e s u l t s r e p o r t e d h e r e s h o w t h a t t he n e c t a r i e s o f t h e spec ies o f P a p i l i o n a c e a e 
a r e m o s t v a r i e d in s h a p e . I t is a l s o p o s s i b l e t o a r r a n g e t h e v a r i o u s n e c t a r i e s in a 
m o r p h o g e n e t i c a l o r d e r o f s e q u e n c e . W i t h i n t h e f a m i l y , t h o s e s p e c i e s c a n b e r e g a r d e d 
a s t h e m o s t a n c i e n t o n e s w h i c h h a v e n o n e c t a r i e s . In t h e m o r e d e v e l o p e d f o r m s 
e p i m o r p h i c n e c t a r i e s a p p e a r in t h e flowers. T h e n e x t s t a g e o f d e v e l o p m e n t is r e p r e -
s e n t e d b y spec ies w i t h a u t o m o r p h i c nec t a r i e s , t h o u g h h e r e t h e n e c t a r i e s s t i l l e x h i b i t 
r a d i a l s y m m e t r y . 
T h o s e s p e c i e s o f t h e P a p i l i o n a c e a e a r e t h e m o s t d e v e l o p e d o n e s w h i c h h a v e 
z y g o m o r p h i c a u t o m o r p h i c n e c t a r i e s . T h e d i f f e r e n t i a t i o n o f d e v e l o p m e n t a l s t a g e s 
o n t h e b a s i s o f n e c t a r i e s is n o t o n l y pos s ib l e w i t h i n t h e f a m i l i e s , b u t w i t h i n g e n e r a o f 
g r e a t s p e c i e s n u m b e r , t o o . E .g . , t h e t h r e e Cytisus s p e c i e s r e p r e s e n t 3 s t a g e s o f 
d e v e l o p m e n t . S i m i l a r l y , 3 d e v e l o p m e n t a l l eve l s c a n b e d i f f e r e n t i a t e d in t h e g e n e r a 
Colutea, Vicia and Lalhyrus. On the other hand, in the case of Trifolium, besides 
Plate IV. Longitudinal sections of nectaries 
1. Lathyrus aphaca L. (x70) 
2. Glycyrrhiza echinala L. (x200) 
3. Colulea arborescens L. (xl 10) 
4. Vicia cracca L. (xl90) 
5. Lathyrus odoratus L. (x85) 
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1. Sop hora japónica L. 
2. Cytisus cilialus WAHLB. 
3. Medicago falcata L. 
4. Medicago saliva L. 
5. Medicago minima L DtSR 
6. Trifolium hybridum L. 
7. Anlhyllis vulneraria L. 
8. Lotus corniculatus L. 
9. Amorpha fruticosa L. 
10. Colutea arborescens LAM. 
11. Caragana arborescens LAM. 
12. Caragana frutex C. KOCH. 
13. Glycyrrhiza echinata L. 
14. Vicia fabaL. 
15. Lens culinaris MEDIC. 
16. Lathyrus tuberosus L. 
17. Pis um sativum L. 
18. Trifolium campestre SCREB. 
19. Astragalus glycyphyllus L. 
20. Lathyrus odoratus L. 
21. Lathyrus hyrsutus L. 
22. Cytisus hyrsutus L. ssp. leucotriclius 
( S C H U R ) Á . e t G . 
23. Melilotus officinalis L. 
24. Lathyrus aphaca L. 
25. Trifolium pratense L. 
26. Trifolium re pens L. 
27. Trifolium incarnatum L. 
28. Onobrychis viciaefolia SCOP. 
29. Vicia cracca L. 
30. Robinia hispida L. 
31. Wistaria sinensis (SIMS) DC. 
32. Lespedeza bicolor TURCZ. 
33. Phaseolus coccineus L. 
34. Phaseolus multiflorus LAM. 
35. Phaseolus vulgaris L. var. communis. Juliska. 
36. Phaseolus vulgaris L. var. communis. Sulphur, 
37. Phaseolus vulgaris L. var. nanus, Aranka 
38. Vicia sativa L. 
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spec ies wi th 3 d i f f e r e n t t y p e s o f nec ta r i e s , t h o s e w i t h o u t n e c t a r i e s a r e a l s o f o u n d . 
T h u s t h i s g e n u s e x h i b i t i n g 4 d i f f e r e n t d e v e l o p m e n t a l s t a g e s c a n be r e g a r d e d a s t h e m o s t 
d ive r s i f i ed o n e ( P l a t e IV). 
S t r u c t u r e o f t h e n e c t a r y 
C o n c e r n i n g t h e s t r u c t u r e o f n e c t a r i e s it is k n o w n t h a t the i r g l a n d u l a r t i s sue 
is o f e p i d e r m a l o r i g i n a n d is m a d e u p of p a r e n c h y m a a n d v a s c u l a r b u n d l e s . Q u a l i t y 
a n d q u a n t i t y o f t h e p r o d u c e d s u g a r y fluid a r e d e t e r m i n e d b y t h e n u m b e r a n d c o m p o -
s i t ion o f t h e v a s c u l a r b u n d l e s a n d t h e s ize o f t h e g l a n d . A c c o r d i n g t o FREI (1955 ) 
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the vascular bundles , in case they o c c u r in the nectar ies o f Papi l ionaceae , a r e m a d e 
u p solely o f p h l o e m e lements . O w n invest igat ions have s h o w n tha t 44% of the 
nectar ies o f pap i l ionacean species c o n t a i n vascular bundles . Of them 34% con ta in 
only p h l o e m e lements , 10% xylem a n d p h l o e m e lements toge ther . It is k n o w n tha t 
g lands suppl ied with vascular b u n d l e s a lways p r o d u c e suga ry fluid in a b u n d a n c e . 
Table 2. Volumes and sugar values of nectaries 
Volume of Sugar value nectary 
Name of species 
X(mm') Y(mg) 
1. Colulea arborescens 0 . 6 5 3 0 . 9 0 
2 . Sophora japónica 0 . 5 2 5 0 . 9 8 
3 . Caragana arborescens 0 . 3 2 2 0 . 4 0 
4 . Caragana frutex 0 . 2 1 3 0 . 5 0 
5 . Vicia cracca 0 . 1 8 9 0 . 1 0 (KARTASOVA, 1 9 5 7 ) 
6 . Lotus corniculatus 0 . 1 5 1 0 . 3 0 (BEUTI e r , 1 9 4 1 ; K U I IEV, 1 9 5 2 ; 
PÉTER, 1971 ; KUBISOVA-KROPACOVA 
a n d NEDBALOVA, 1 9 7 5 ) 
7 . Melilotus officinalis 0 . 0 9 9 0 . 1 2 (KULIEV, 1 9 5 2 ) 
8 . Onobrychis viciaefolia 0 . 0 6 7 0 . 2 1 (PÉTER, 1 9 7 1 ) 
9 . Amorpha fruticosa 0 . 0 3 8 0 . 1 1 (PÉTER, 1 9 7 1 ) 
10. Trifolium repens 0 . 0 0 8 0 . 1 5 (MAURIZIO, 1 9 5 8 ; PÉTER, 1 9 7 2 ) 
11 . Medicago sativa 0 . 0 0 6 0 . 0 9 (GLUKOV, 1 9 5 0 ; KROPACOVA, 
1 9 6 0 ; PÉTER, 1 9 7 2 ) 
12. Trifolium pratense 0 . 0 0 5 0 . 1 3 (OSZTASCSENKO a n d KUDRJACEVA, 
1 9 5 6 ; PÉTER, 1 9 7 1 ) 
0 . 0 7 (KULIEV, 1 9 5 2 ) 13. Trifolium campestre 0 . 0 0 2 
A f t e r t h e s u g a r values no t de t e rmined by ourselves the l i terary source is indi-
ca ted . If in the case of the s a m e species m o r e t h a n one li terary d a t a were avai lable , 
the averages o f d a t a were t aken i n t o cons ide ra t ion . T h e fol lowing cor re la t ion was 
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f o u n d between calcula ted gland vo lumes (mm 3 ) a n d weighed s u g a r values (mg) resp . 
sugar va lues taken over f r o m l i tera ture . Nec ta r ies o f g rea te r capac i ty have g rea t e r 
sugar values . The re is a l inear cor re la t ion between the two (F ig . 1). T h e regress ion 
coefficient o f the l inear regression equa t ion s h o w s tha t e.g. 1 m m 3 gland p r o d u c e s 
1.3737 m g sugar du r ing 24 h o u r s . This value is t rue in t h e interval x = 0 . 0 0 2 - 0 . 7 . 
On principle , a s a tu ra t ion g r a p h assures a m u c h bet ter a p p r o x i m a t i o n o f t h e 
re l a t ionsh ip between gland vo lume and sugar va lue . Howeve r , to d o this the n u m b e r 
o f x—y shou ld be increased, resp. ex tended t o the interval beyond the value x = 0 . 7 . 
T h e s a t u r a t i o n a l re la t ionsh ip can be explained by the fac t t ha t wi th t h e increas ing 
of g l a n d u l a r vo lume the ra t io be tween g landu la r t issue and g landu la r p a r e n c h y m a 
g radua l ly decreases . It is the task o f f u r t h e r invest igat ions to verify this. 
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